Abstract − To produce biobutanol, fermentation processes using clostridia that mainly produce acetone, butanol and ethanol are used. In this work, a dynamic model describing the metabolic reactions in an acetone-butanol-ethanol (ABE)-producing clostridium, Clostridium acetobutylicum ATCC824, was proposed. To estimate the 58 kinetic parameters of the metabolic network model with experimental data obtained from a batch fermentor, we used an efficient optimization method combining a genetic algorithm and the Levenberg-Marquardt method because of the complexity of the metabolism of the clostridium. For the verification of the determined parameters, the developed metabolic model was evaluated by experiments where genetically modified clostridium was used and the initial concentration of glucose was changed. Consequently, we found that the developed kinetic model for the metabolic network was considered to describe the dynamic metabolic state of the clostridium sufficiently. Thus, this dynamic model for the metabolic reactions will contribute to designing the clostridium as well as the fermentor for higher productivity.
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Subject to: 이러한 최적화 기법은 Clostridium acetobutylicum ATCC 824와
유전자 조작으로 특정 대사경로가 삭제된 클로스트리듐을 Table 1과 2와 같은 조건 하에 수행된 실험 데이터를 이용하여 식 (47)의 값을 최소화하는 대사반응속도상수를 결정하였다. Comparison between the experimental data using the clostridium, where the acetyl-CoA-to-acetyl-P pathway is deleted, and the predicted concentrations of the glucose and the major metabolites. 참고문헌
